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(57)  Apressure balanced cable junction or termina-
tion box is provided for subsea use. A fluid tight hollow

body member is filled with insulating fluid. A cable to be
terminated enters one side of the cable termination de- o C)
vice and is coupled to the box. A compressible fluid res- o ~
ervoir in contact with the external water pressure on one ~ "\’ T
side transmits the pressure to the filling insulating fluid i '\ w
on the other side to provide pressure balancing. \ 5
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Description

BACKGROUND OF THE INVENTION

This invention relates to cable junctions or termina-
tions for subsea use as on offshore oil platforms or other
subsea projects. More particularly, the invention relates
to such junction or termination boxes which are config-
ured to be pressure balanced internally with respect to
a subsea environment at any subsea depth at which
such cables are designed for use.

In the operation of offshore oil platforms it is often
necessary to install electrical power or communication
cables across or immersed in bodies of fresh, saline or
salt water. Such cables are typically comprised of sev-
eral jacketed conductors, filler layers between the con-
ductors, an outer jacket layer and a protective armor lay-
er for load bearing applied over the entire cable struc-
ture. When terminating such cables, or joining them, be-
neath the surfaces of the water it is common practice to
use cable termination boxes or cable junction boxes to
prevent water leakage into the internal cable structure
at the termination or joint and to provide a load bearing
structure coupled to the cable armor for handling the ca-
ble by lifting or placing machinery.

Inthe case of power cables in particular, water leak-
age to the cable interior can cause severe problems
such as short circuits and the like. Previous attempts to
seal, exteriorly to a cable junction box or termination
box, all of the orifices and seams have often proved to
be unsuccessful in preventing water intrusion when the
cable junction or termination box is used in, say, 30.5m
(100 ft.) of water or the like. At 30.5 m (100 ft.) depth
approximately 0.3 MPa (three atmospheres) of pressure
exists in the water. Inside a cable box sealed at the sur-
face an insulating fluid or air is present at 0.1 MPa (one
atmosphere) of pressure. The lower pressure drop in-
side cable and the box can cause entry of water through
faulty seals or by migration along the cables itself, either
between the armor layer and the outside cable jacket,
or inthe cable interstices themselves if the filler material
is permeable in nature as is the case in typical power
cables.

BRIEF DESCRIPTION OF THE INVENTION

In the present invention a cable termination or junc-
tion box for subsea use is provided which is internally
pressure balanced with its external environment. A ca-
ble junction or termination box is provided with a hollow
body member and means for attaching an armored ca-
ble thereto to extend internally thereof. The junction box
or termination box is typically filled with an insulating flu-
id such as Texaco capella-B® oil, or the like, to exclude
entry of water from the outside. In the present invention
a pressure equalizer having a compressible bladder is
placed in fluid communication with the interior of the box
in sealed fashion, and also in intimate contact through
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external bleed ports with the water outside the box. Wa-
ter pressure at any depth is then translated, via the com-
pressible bladder, into internal fluid pressure within the
box. Thus the interior pressure inside the box is always
equalized with the exterior pressure outside the box, re-
lieving the strain on box seals and the like and prevent-
ing the existence of a low pressure reservoir at a cable
end or termination which could encourage water migra-
tion into the box along the cable structure itself.

The present invention is best understood by refer-
ence to the following detailed description thereof, when
taken in conjunction with the accompanying drawings.
It will be understood that the drawings are intended as
illustrative only and not as limitative in nature.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic view, partially in section,
showing a typical cable termination box as used in the
prior art.

Figure 2 is a schematic cross sectional view of an
armored power cable such as used in conjunction with
the present invention.

Figure 3 is a schematic view, partially in section,
showing a cable termination box according to the con-
cepts of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENT

Referring initially to Fig. 1 and Fig. 2 a cable termi-
nation box as used in the prior art and a typical cable
cross- section are shown schematically. While the draw-
ings of Figs. 1 and 3 are shown with respect to a cable
termination box for subsea use, it will be understood by
those of skill in the art that the invention would-apply
equally as well to a cable junction box for joining two or
more cables in a subsea use.

In Fig. 1 a hollow body member 11 made of molded
metal, plastic, or the like, is shown partially sectional,
and is provided for terminating an armored cable 12 en-
tering from the left side of the figure. As shown in the
cross-sectional view of Fig. 2 the armored cable 12 com-
prises several layers. From the outside in there is an
outer wrap 21 of flexible resilient elastomeric material
such as rubber or polypropylene plastic extruded or
wrapped over an armor wire layer 22. Wire layer 22 typ-
ically comprises a plurality of individual steel wires spi-
rally wrapped over the inner cable core to protect the
core and to serve as a load bearing strength member
for the cable 12.

Three jacketed conductors 25 each having an ex-
truded jacket 26 of rubber or plastic, as desired, are spi-
rally wrapped about each other and the spaces (inter-
stices) therebetween filled with an inert filler layer 24
such as jute or cotton rope spirally wrapped or the like.
An inner wrap 23 layer of cloth tape, plastic tape or the
like, overlies this core of inner conductors and filler to
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protect the core from the armor wire layer 22. A clamping
connector member 14 is internally coupled to the outer
armor layer 22-of cable 12 and relieves the tensile load
strain on the cable 12 by means of a wedge shaped cir-
cular clamp 15 around which the individual strands of
the armor layer 22 are bent and attached. An external
rubber boot 13 seals the clamping connector member
14 and cable 12.

Interior cable core seals 16 comprising elastomeric
O-rings, orthe like, seal interiorly against the inner wrap
layer 23 of cable 12. Also interiorly to the hollow body
member 11 a fluid reservoir 17 is provided. A non-con-
ducting fluid such as oil or the like fills the reservoir 17.
If desired, as shown in Fig. 1, cable 12 conductors 25
may be terminated in pin connectors 18 of conventional
design to couple signals across a bulkhead 20 to other
exterior wire conductors 19 or the like. In the prior art
configuration shown in Fig. 1, the insulating oil in fluid
reservoir 17 is at atmospheric pressure and all attempts
to exclude water are provided by seals 16, rubber boot
13 and elastomeric sealant 28 injected after assembly
through sealant injection ports 27. The use of such prior
art termination boxes has led to leakage problems.

Although the cable cross-section of Fig. 2 is ideally
shown as circular, in practice such cable cross-sections
typically are irregular and varying in shape because of
the compressibility of filler layers 24. It is very difficult to
seal across such an irregular shape with a rubber boot
13 or an interior cable core seal 16 if a pressure drop
exists from the cable/box exterior to its interior. Such a
pressure drop acts as an engine or pump to propel water
into interior of the box across the seal or even interiorly
along the cable core if a defect or damage exists to the
outer wrap and/or armor layers of the cable anywhere
along its length.

Accordingly in the present invention a pressure
equalizer 31 is attached to the body member 11. A pro-
tective housing member 36 is attached by bolts to body
member 11. The housing 36 is provided with a cap 38
having a lifting eye 32 fixedly attached thereto for han-
dling the terminated end of the cable 12. The housing
36 is also provided with external bleed ports 35 which
communicate the external water pressure to its interior.
Interior to the housing 36 is a compressible bladder 34
of rubber, plastic or other elastomeric material. Metallic
bellows could also be used as a compressible bladder
34 if desired. The compressible bladder 34 is filled with
the same insulating fluid or oil used in reservoir 17 in its
fluid reservoir 37 and is in fluid communication with the
fluid reservoir 17 of the body member 11 via an internal
fluid bleed port 33. Thus external water pressure is di-
rectly coupled to the internal insulating fluid via external
bleed ports 35, compressible bladder 34 and internal flu-
id bleed port 33.

In use the cable termination box of the invention can
be disconnected from external cable connections 19 by
unbolting bulkhead 20 and bolting on the protective
housing assembly 36 with its internal compressible
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bladder 34 and fluid reservoir 37. Winches or hooks to
cranes may then be connected to the lifting eye 32 for
handling the terminated cable 12 as by lowering it into
the water, etc. It will be understood that cable junction
boxes provided with such protective housings, com-
pressible bladders and internal insulating fluid reser-
voirs could similarly be provided, if desired. Only the ge-
ometry of cable terminations and attachments would dif-
fer without departing from the basic inventive concepts.

Changes and modifications within the true spirit and
scope of the invention may be made apparent to those
of skill in the art by the foregoing description. For exam-
ple, the compressible bladder could be replaced with a
piston and seal arrangement. A compressible bladder
and housing could be configured differently and placed
around the cable below the termination box or attached
to a side of the termination box rather than the end. The
aim of the appended claims is to cover all such changes
and modifications as fall within the true spirit and scope
of the invention.

Claims

1. A pressure balanced cable termination or cable
junction box for subsea use, comprising:

a fluid tight hollow body member (11);

means (14,15) for attaching to said body mem-
ber, in a sealed fashion, an armored multi-con-
ductor cable to communicate its conductors to
the interior of said hollow body member (11);
and

an insulating fluid substantially filling the interi-
or of said hollow body member (11);
characterized by

a compressible fluid reservoir (37) in intimate
contact with external water pressure on one or
more of its surfaces and with said insulating flu-
id filling the interior of said hollow body member
on another of its surfaces and capable of trans-
mitting said external water pressure to said in-
sulating fluid.

2. A connection according to Claim 1 wherein said
means for attaching an armored cable to said body
member comprises a friction coupling (14,15) tothe
armor of said cable and a fluid tight boot seal (13)
over said friction coupling.

3. A connector according to Claim 1 or Claim 2 and
further including means (32) for lifting said cable
and said termination box for handling said terminat-
ed cable.

4. Aconnector according to Claim 1 wherein said com-
pressible fluid reservoir (37) comprises a com-
pressible bladder (34).
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A connector accordingto Claim 4 wherein said com-
pressible bladder (34) comprises an elastomeric
bladder.

A connector according to Claim 5 wherein said elas-
tomeric bladder (34) comprises a rubber bladder.

A connector accordingto Claim 1 wherein said com-
pressible bladder (34) comprises a flexible bellows.

A connector according to Claim 7 wherein said flex-
ible bellows is metallic in construction.

A connector according to Claim 7 wherein said flex-
ible bellows is made of an elastomeric material.

A connector accordingto Claim 1 wherein said com-
pressible fluid reservoir (37) comprises a piston and
seal assembly.
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